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Abstract 
It is known that technical universities are accessed by high-school graduates, whose formative knowledge must include elements 
to support the education, and especially the engineering culture. This is all the more since during the past decade the principles of 
modern education promoted by the Bologna school have become mandatory; one of its essential features is the acceleration of the 
informational accumulation processes, specific to the engineering education; accordingly, school governance should be readapted 
to the new requirements of the engineering education. This paper presents a study on the identification of possible ways to 
support higher education in engineering by the high-school education in Romania. The qualitative analysis led to the 
prioritization of results based on the consideration of the common areas of interest of high-school and university education.  The 
results of investigations carried out, lead us to claim that school governance can support higher education, particularly in 
engineering, with well-trained candidates, and furthermore that school governance is perhaps the most important factor in 
increasing the effectiveness, efficiency, quality and relevance of school education in Romania. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
Increasing school autonomy, the increased focus on accountability towards student performance and school 
leadership mutation, at least at conceptual level, from administration to management towards educational leadership 
are direct effects of decentralization of education and have the potential to influence significantly the outcomes of 
learning. This is a first reason that justified the present research. It is obvious that economic development, especially 
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of an economy in which knowledge creation is an essential growth factor, cannot be achieved without professionals 
in the fields of science, without well-trained engineers (Hanusek and all 2011). Supporting engineering education is 
thus a justified priority for high-school education, particularly in the field of sciences. This is the second reason that 
led the authorsto conduct the present research.University education in Romania, especially engineering education, is 
currently facing at least two major threats, which are about to become manifests and turn into long-term challenges: 
• Starting with 2010, after a period of significant growth, the rate of recruitment of students of began to 
decrease, and the demographic developments planned for the next decades justify the hypothesis that this negative 
trend will continue (Duse and Negrea 2013). This is a first threat / challenge to which engineering faculties, and all 
universities in Romania,must respond quickly and efficiently; this challenge is quantity-related.(Fig. 1). 
• The results of Romanian students in the international studies PIRLS and TIMSS from 2011 prove a 
worrying fact noticed frequently noticed in recent years by specialists, decision-makers, public, or media: the 
performance of the Romanian school education is decreasing, and it continues to decrease. What we can notice from 
the results of international studies is the fact that the training of our pupils in basic fields such as mathematics or 
sciences is qualified as more than modest (Foy and all.2013).This is the second threat/challengethat engineering 
faculties and Romanian universities, in general, must face, and this time it is quality-related. 
Proving the existence of this complex situation that engineering faculties are now facing, and identifying possible 
ways of support from the school education, with a focus on educational management in a decentralized system,ave 
constituted eventually the basic purpose of the research presented in this paper. 
2. The investigation of evolution in the recruitment of engineering students 
The first threat/ challenge is one related to quantity: recruiting students declined in the current period, with 
chances to continue in the next years. Legislative changes, developments in the economy and the labour market, 
including the economic crisis or the severe demographic depression explain largely the evolution of recruitment 
rates. Universities are facing alone the quantity-related threat/ challenge in recruiting students. 
 
Table 1:Number of students enrolled in tertiory programs of study (2007-2013) 
 
Academic year 
 
Total 
(public and 
private) 
 
Public 
 
Of which: Private 
 
Budget-
based 
Fee-based 
2013/2014 
 
540.560 461.314 287.032 174.282 79.246 
 
2012/2013 
 
572.415 472.739 285.652 187.087 99.676 
 
2011/2012 
 
661.241 520.853 289.087 231.766 140.388 
 
2010/2011 
 
816.228 576.290 288.580 287.710 239.938 
2009/2010 
 
938.843 616.506 282.237 334.269 322.337 
 
2008/2009 
 
1.035.513 624.654 284.616 340.038 410.859 
 
2007/2008 
 
1.029.855 650.247 289.132 361.115 379.608 
 
Source: INS [National Institute of Statistics], for data on private university education (reports at the beginning of the academic year); 
CNFIS [National Council for Higher Education Financing], for data on public / state university education (reference date of reporting: January 
1, for each academic year) 
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Fig. 1: Evolution of the number of students MSR in Romania (data source: EUROSTAT) 
 
 
Some of the measures available to decision-makers in universities and faculties include: increasing through 
flexibility the attractiveness of the specializations, which should be well and permanently adapted to the medium-
and long-term requirements of the economy and labour market; adequate fulfilment of quality standards to ensure 
wider access, including open and distance learning; broadening and deepening partnerships with the private sector 
and school education;(Bakerand Anderson 2010) andadoption and assuming lifelong learning principles, with an 
extended offer towards age groups other than the traditional ones. These are measures, which equally support good 
governance in academia. 
The second threat / challenge concerns the quality of potential future students: it is expected that in the very near 
future, but also on the medium-term, technical universities may needto deal with students with poor / mediocre basic 
training in mathematics andscience. Considering an added value relatively constant over a cycle of study (at least in 
the current didactic and curricular approach in universities), a lower initial level means a lower final level - i.e. a 
potential crisis (with chances of becoming accelerated) of professionals in the industry. The irrefutable proof of the 
threat/ challenge in recruiting students is found in the achievements of Romanian students in in PIRLS and TIMSS 
international studies, especially in the 2011 cycle of these studies. Potential future students failed to demonstrate 
acceptable learning results in basic or fundamental areas, absolutely necessary for their success in higher education 
in general and in the engineering education in particular. In this regard, however, universities are not or at least 
should not be facing the threat alone. It is true that there are ways already experienced with good results, which are 
related only to the academic learning approach: one additional year or semester to increase the initial level (basic 
training), a flexible curriculum with differentiated approaches or even adapted / differentiated teaching methods, a 
pronounced closing of the exits with a low graduation rate, etc. All these, (and probably others) are ways of 
addressing the threats / challenges and, again, depend entirely on the decision makers in universities (Hufty2011) 
.On the other hand, clearly, school education should assume this threat; they would able to reduce it and to ensure 
candidates to universities with good basic training. Is school education able to respond, in turn, to this challenge? 
We do believe it and we try to show that the answer is affirmative, and that one of the areas where one can find 
arguments to support this response is that of school governance.School education is facing today some significant 
changes in two interrelated dimensions: institutional and managerial. Their source is the decentralization of 
education. The transfer of decision-making authority to the school and the local community, together (theoretically 
and normally speaking) with the transfer of responsibility and resources affects everything about the development, 
organization and functioning of the school. At the institutional level, decentralization means increasing school 
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autonomy. At the managerial level, it means the conceptual and effective mutation (real, in practice) from 
administration to educational management and towards educational leadership. In the common plane of the two 
dimensions, decentralization of education means increasing responsibility to the student performance / school 
(school accountability), while affirming and/ or increasing participation at all the levels of the system’s classic 
hierarchical "pyramid".(Arcia and all. 2011). 
3. Investigation of decentralization of education in Romania: the level of intention and the real level 
On theoretical grounds, in view of recent research results and own investigations, we can state that the essential 
elements of school governance are autonomy, responsibility/accountability, and participation, and that management/ 
educational leadership acts as the "engine" of the energy and movement source. If school governance act as an 
alternative solution to the current management of schools in Romania, then the decentralization of education in our 
country should produce the expected results/ effects: school autonomy, accountability and participation, all 
supported by aperformant educational management/ leadership. On thesebasic elements emerged the idea to 
investigate exactly where education decentralization is currently situated in Romania, both on the level of intention 
and on the real level. The level of intention is expressed and measured by the provisions of the educational policies 
on the decentralization of education, respectivelythe legislation in the field. The actual level is expressed and 
measured by what is effectively happening at school level. The recognized complexity of the educational systems, 
the multitude of central and/ or local influences, the transfer of legislation to implementing rules, etc. are only some 
arguments for accepting that between the level of intention and reality in schools there may be important 
differences.For assessing the level of intention based on the provisions of the legislation in the field, a measuring 
tool was elaborated starting from theSchool Autonomy and Accountability Scale, developed in the support program 
System Approach for Better Education Results of the World Bank Education Strategy 2020. The measurement 
instrument is called Evaluation Scale of the Level of Intention in School Autonomy and Accountability (ESLISAA). 
ESLISAA is constructed to assess the overall level of intentionbased on the place where decisions are made between 
the four possible levels (school level, two intermediate levels and the central level) in eight main areas of activity 
detailed in 40 sub-fields/ activities. Granting points between 0 (decision at central level) and 4 (decision at school 
level) for each sub-field/ activity and using a certain scoring grid developed by the authors, one can determine the 
level of intention between low, medium or high for each of the 8 considered domains and for the entire system.  
Table 2 summarizes the levelof the evaluation. 
 
Table 2: Level of intention in education decentralization in Romania  
(Application of ESLISAA to the provisions of legislation) 
 
Field ESLISAA 
Score 
Level 
1. School network 
 
2 
 
Medium 
 
2. School flow  
 
2 Medium 
3. Curriculum 
 
0 Low  
4. Time management 
 
0 Low  
5. Material resources 
 
10 High  
6. Financial resources 
 
10 High  
7. Human resources 
 
26 Medium 
8. Monitoring and evaluation  
 
13 High  
Total 63 Medium 
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The evaluation of the real level of decentralization of education, specifically the reallevel concerning the school 
autonomy and accountability, while identifying educational management / leadership priorities, cannot be achieved 
without resorting directly to the actors with maximum responsibility in schools: the directors. Based on this idea we 
opted for an investigation based on a questionnaire having as target population the directors of high schools in 
Romania. The target population of the survey consisted of 1514 high schools with different profiles and 
specializations recorded in November 2014 in the Education National Database (END), according to the data 
supplied on demand by the Ministry of Education. The questionnaire Autonomy-Liability-Management (ALM) 
consisted of 72 questions, thematically associated based on four fundamental concepts: (1) school autonomy, (2) 
financing based on standard cost per pupil, (3) school accountability and (4) educational management / leadership, 
to which two additional sections were added to obtain information about participating high schools and directors. 
The questionnaire was applied using the CAWI method (Computer Assisted Web Interviewing, which is a 
computer-aided on-line interviewing) on a representative sample consisting of 307 high-school directors in Romania 
(sampling fraction 20%). The results obtained from the interpretation of the questionnaire responses are summarized 
in what follows (Figure 2). 
 
 
Fig. 2: Estimated share on the level of school autonomy on fields / activities (ALM questionnaire) 
 
a. School autonomy  
 
The school autonomy is the lowest for the following fields: management of human resources – teaching staff, 
management of financial resources and management of material resources. 
The school autonomy is the highest for the following fields: tuition plan, curriculum, and management of 
human resources – auxiliary teaching staff and non-teaching staff.  
Between the actual level of school autonomy, appreciated by the results of the investigation based on the ALM 
questionnaire, and the level of intention, evaluated from the legal perspective based on the Evaluation Scale of the 
Level of Intention in School Autonomy and Accountability (ESLISAA), the following differences may be  
noted, as they appear in Table 3.  
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Table 3: Comparison between the level of intention and the real level in the secentralization in Romania 
Field/activity Level of intention Real level 
1. School network 
 
Medium -/- 
2. School flow  
 
Medium Between medium and high 
3. Curriculum 
 
Low  Between medium and high 
4. Time management  
 
Low  -/- 
5. Material resources 
 
High  Between low and medium 
6. Financial resources 
 
High  Between low and medium 
7. Human resources 
 
Medium Low for teaching staff  
8. Monitoring and evaluation High  Between medium and high for auxiliary teaching 
staff and non-teaching staff  
Total Medium  -/- 
 
 
b. Funding based on the standard cost per student 
 
The overwhelming majority of high-school directors believes that the last 2 high-school years there were not 
sufficient funds approved in the initial budget based on the standard cost per pupil for ensuring personnel costs (71 ± 
5)% and material costs (81 ± 5)%. This conclusion (expected) indicates that there are serious problems in the current 
funding mechanism (value and/ or allocation formula);(Fig. 3). 
Most directors of high-schools [52; 63]%have a neutral-positive opinion regarding the influence ofthe financing 
mechanism based on the standard cost per pupil on school autonomy (regardless of the category of expenditure). 
Indeed, funding based on the standard cost is by definition a mechanism dedicated to increasing school autonomy in 
terms of economic efficiency: directors receive an initial budget, which depends on the number of pupils and certain 
school characteristics, and can autonomously manage it to achieve the desired objectives. 
 
 
Fig. 3: Estimated shares on sufficient funding in initial annual budgets (ALM questionnaire) 
 
 
c. School accountability 
 
The conclusions on school accountability cannot eliminate a difficult, if not impossible to measure, aspect: 
professional conscience. In many of the viewsfreely expressed by directors, we can see, in one form or another, a 
connection between school accountability and professional conscience. Implicitly or explicitly, directors believe that 
responsibility for student performance depends largely on the professional conscience. One should not neglect that 
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there are opinions (again, explicit and implicit, and fullyjustified) showing that salary motivation and image 
problems in society related to the teaching profession can undermine professional conscience. This, in turn,can 
significantly reduce the feeling of accountability to student performance, in other words, school accountability in 
general. 
 
d. Educational management / leadership 
 
Good school-governance is probably the most important factor in increasing the efficacy, efficiency, quality and 
relevance of school education in Romania. 
 
 
Fig. 4: School governance in the authors’ opinion 
 
[autonomy / management + leadership / participation / accountability] 
 
 
Good governance, according to the authors, envisages a most performant combination between 
ACCOUNTABILITY-PARTICIPATION-LEARERSHIP,developed into a spiral of quality in time, to ensure the 
best possible autonomy. (Fig. 4) 
In fact, the majority of directors believes that in the next four school-years an increased focus should be cast on 
strategic developmentcompared to the current functioning of the high schools that they manage. At the population 
level, we estimate that the share of directors who hold this view has a confidence interval with a very high central 
value [77; 85]%. This result indicates at least the following aspects, estimated at the level of the target population: 
- There is a strong desire to change, to improve the current situation and/ or 
- There is a formed opinion that the current functioning is within the limits of optimal parametersand there 
are no serious problems in this regard, and/ or 
- There is a strong tendency towards strategic leadership or management and lesstowards current 
administration. 
 
4. Conclusions and further possible developments 
 
1. There are operational measures to develop an environment of school accountability. Most high-school 
directors in Romania consider it necessary, however, to increase the objective liability of teachers and 
directors related to student achievement (Blendea et al.2010).  This assessment is justified by shortcomings, 
low participation and / or lack of real and effective objectives concerning school accountability. 
2. In these circumstances, given the results of investigations carried out and the views of other researchers, the 
conclusion is that school governance can support higher education, particularly in the field of engineering, 
with well-trained candidates. During the investigations that supported the present research, analysing the 
obtained resultsand their collateral or complementary implications for the followed objectives, we found 
that there are still great opportunities for exploration: 
3. Increasing the amount of funding per student and correlating the number of grants financed from the state 
budget for undergraduate studies with demographic trends at the national level; 
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4. Attracting students to study areas of priority at national level;(Brennan 2011) 
5. Creating the legal framework for development and budget financing of flexible forms of life-long learning 
in higher-education, allowing adults to accumulate and certifyprofessional skills at Bachelor and / or 
Master levels, under rigorous conditions of quality assurance, guaranteed by the best universities in the 
system; 
6. Adopting and implementing a national policy of priority allocation of study grants for particular fields in 
universities, and not only at flat rates; 
7. Allocating the fund for institutional development based on projects; 
8. Optimizing the criteria for allocation of additional funding, based on the performance of various 
institutions of higher education in various fields of study and / or branches of science; 
9. Diversifying the financing sources of higher education institutions. 
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